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AHHOTALUA

Juctummaa «Teopust ¥ TEXHOJIOTHS OYMCTKH CTOYHBIX BO/I» BXOJHUT B BAPHATUBHYIO YaCTh
o0pa3zoBaTeNbHONM MPOrpaMMBbl  MOJATOTOBKM  oOywaromuxcs 1o HampasiaeHuto 20.03.01
«TexHochepHas 0e30MacHOCTh» HAMPaBICHHOCTh «MHXEHEepHas 3alluTa OKPYXKAIOMICH CpPeIbIy.
JuctumnnuHa peanusyetcs kadeapoit Ne5.

Juctumuinaa  HameneHa Ha — (QopMHpOBaHME Y  BBITYCKHMKA — MPOQECCHOHATBHBIX
KOMIIETEHIIM:

[IK-4 «cmocoOHOCTh HWCIONB30BAaTh METO/ABI  PACUCTOB  BJIEMEHTOB TEXHOJIOTHUYECKOTO
000pyI0BaHUs 110 KPUTEPUSIM pabOTOCIIOCOOHOCTH U HAJICKHOCTH.

CognepxaHue ITUCIHUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C TEXHOJIOTHEH U
000pyI0BaHUEM ISl OYUCTKH CTOYHBIX BOJI.

[IpenogaBanvie TUCIUIUIMHBI IPEIYCMATPUBACT CICAYIOMIHE (OPMBI OpraHU3aluu y4eOHOTO
rpolecca: JISKIIMH, TPaKTHUECKUEe 3aHATHS, CAMOCTOsITeNIbHAs padoTa CTy/IeHTa.

[TporpaMMoO#l JUCHUIUIMHBL  MPEAYCMOTPEHBI CIEAYIOMAEC BBl KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTeCTalMsI B JOpME 3a4ueTa.

OO01mast Tpy10eMKOCTh OCBOSHHSI TUCITUTUIMHBI COCTABIISICT 2 3aU4ETHBIX SIUHUIIBI, 72 YacoB.
SI3bIK 00yUYeHUS O AUCHUIIIMHE «PYCCKUII.



1. IlepevyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHUSsI 1O JUCHUIIIIUHE

1.1. Heau npenogaBaHusl AU CHUILTHHBI

Henp nuctmrmummnel «Teopus ¥ TEXHOJOTHS OYMCTKH CTOYHBIX BO» HAY4YHTh OyIyHIMX
CHEIMAUCTOB PALMOHAILHOMY HCIIOJIb30BAaHUIO M OXpaHE BOJHBIX PECYpPCOB: CAMOCTOATEIHLHOMY
POCKTUPOBAHUIO BCEr0 KOMIUIEKCA OYMCTHBIX COOPY)KEHUH Ha 0a3e COBPEMEHHBIX JIOCTHUKCHUI
OTEUYECTBEHHOI U 3apy0eKHOM HAyKU U TEXHUKH B 3TOM 00JIaCTH.

1.2. TlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCHHUILIMHE, COOTHECEHHBIX C
IUVIAHMPYeMbIMU pe3yJjbTaTamMu ocBoeHust OI1

B pesynbrare OCBOEHUS JUCHUIUIMHBI OOYYAIOIIMIACS  JOJDKEH 00JiagaTh  CIETYHOIUMU
KOMITETEHIUSMU:
[IK-4  «CcnocoOHOCTh  WCHOJNB30BaTh ~ METOABI  PACUETOB  DBJIEMEHTOB  TEXHOJIOTHYECKOTO
000pyIOBaHUS O KPUTEPUSIM paOOTOCIIOCOOHOCTH M HAJISKHOCTUY:

3HATh - KJIACCU(UKAIIMIO CHCTEM BOJIOCHA0KECHUS W BOIOOTBEJICHHS; TPEOOBAHUS JUIS MpHeMa
CTOYHBIX BOJ B CHCTEMbI KaHAJIW3AIMHU; TEOPHUIO U MPAKTUKY UCIOJIb30BAHNS OCHOBHBIX MIPOLIECCOB U
000pYyI0BaHUS JJIsI OYMCTKU CTOYHBIX BOJI;

YMETh - BBIOMpATh TEXHOJOTMYECKYIO CXEMY OYHCTKH CTOYHBIX BOJ, pa3padaThiBaTh
PEKOMEHJAIMN 10 OPraHM3allMyd U PEKOHCTPYKIHUH CHCTEM OYUCTKH CTOYHBIX BOJ B 3aBUCUMOCTH
OT MX COCTaBa;

BJIAJICTh HABBIKAMU - OCHOBHBIMU METOJMKAMH aHAJIM3a CTOYHBIX BOJI U ONPECIICHUS
CTENEHU OYUCTKH;

MMETh OIBIT JEATEIbHOCTU — IPOEKTUPOBAHUS CUCTEM OYUCTKU CTOYHBIX BOJL.

2. Mecto nucuuniaunbl B ctpykrype OIl1

JucuunnuHa OazupyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX OOyYaIOUIUMUCS HpU HU3YHYEHUU
CIIEYIOIUX TUCLUILINH:

— Xumus;
dumsuka;
[Ipoueccsl u anmaparsl 3aIUTHl OKPYKAIOIIEH CPEebl;

— IIpoMBIUIEHHAs YKOIOTHUSI.

3HaHMA, TOJYYEHHbIE IpU M3YYCHMM Marepuana JaHHOM JMCLUUIUIMHBI, HMEIOT Kak

CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIOJIB3YIOTCS MPU U3YUYEHUU IPYTUX AUCLUIUIIMH:

— IIpoexTnpoBaHHE CUCTEM KOHTPOJIS U YIIPABJIECHUS BOJOOYUCTKOM;

— IloxnroroBka BhITYCKHOM KBaJM(UKAIIMOHHON paboTOil.

3. O0bem qucuumiauHel B 3E/akageM. yac
Jlanabie 00 00meM o0beMe TUCIUTUIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHJIOB y4eOHOUW palbOTHI MO

TUCHUIUTNHE (M pacipeesieHne 3Toi TPyJOEMKOCTH IO ceMecTpaM) MpeicTaBiIeHbl B Tadnuie 1

Tabmuma 1 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

Bun y4ueOHoil paboThI Tpy1oeMKOCTh 11O

Beero ceMecTpam
NelO
1 2 3
OG6ast TPy10eMKOCTh 2/ 72 2/ 72

aucuumInHbl, 3E/(Jac)

H3 Hux uacoe npaxmuuecxoﬁ 10 10




no020moeKu

Ayoumopnule 3anuamus, BCETo 4ac., 20 20
B mom uucne

nexuuu (JI), (dac) 10 10
[IpakTHyeckue/ceMUHapCKUE 3aHATHS 10 10
(I13), (wac)

naboparopusie paboTs! (JIP), (4ac)

KypcoBoii mpoekt (padora) (KIL, KP),

(gac)

DKk3amMeH, (Jac)

Camocmosamenvnasn padoma, BCEro 52 52
Bua npoMe:kyTO4YHOr0 KOHTPOJIA: 3ader 3auer
3aueT, qudd. 3a4eT, 3k3aMeH (3adeT,

dAudd. 3au, Ik3.)

4. Copep:xxaHue IMCUUTITHHBI
4.1. PacnpenesieHre TPY10€MKOCTH THCIUTLTHHBI

10 pa3jaejiaM U BUAAM 3aHATHI

Pa3nenbl 1 TeMbI TUCHMILTUHBI U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHIIE 2.
Tabmuma 2. — Pa3aensl, TeMbl IUCIUTUIMHBI U UX TPYAOEMKOCTh

Pazpgensl, TeMbl JUCITUIIIIMHEI Jleknuu 113 (C3) JIP KII CPC
(dac) (dac) (qac) (dac) (uac)
Cemectp 10

Pa3nea 1. MeToapl BOLOIIOATOTOBKHU 1 - 6
MIPUPOJTHBIX BOJI.
Pa3nen 2. MeToanl OUMCTKH 1 2 6
MIPUPOJTHBIX BOJI
Pa3nea 3. Crounsle BOALI, 00OmIas 1 6
XapaKTePUCTHKA U KJIacCUUKAIIHS
Paznen 4. Mexannueckas O4HUCTKa 2 2 6
CTOYHBIX BOJI.
Paspgen 5. buonornueckas ouncrika 2 2 7
CTOYHBIX BOJ
Pa3nen 6. OGpaboTka ocaaKoB 1 2 7
CTOYHBIX BOJ
Pazgen 7. I'myOokast 1oo4ncTKa 1 1 - 7
00e33apaXuBaHNE CTOYHBIX BOJI.
Pa3nen 8. OcCHOBHBIEC TPUHITUIIBI 1 2 7
MIPOSKTUPOBAHUS CHCTEM OYHCTKHU
CTOYHEBIX BOJI.
Hroro B cemectpe: 10 10 52




UTtoro: 10 10 0 0 52

[IpakTuueckas IIOJITOTOBKA 3aKJII0YaCTCS B HEIMOCPEICTBEHHOM
BBITIOJIHCHHHM OOYYarOUUMHKCS OINPEASICHHBIX TPYIOBBIX (YHKIMH, CBSI3aHHBIX C OymyImiei
npodeCcCHOHANLHON AESITeTLHOCTHIO.

4.2. CojaepsxaHue pa3/ieJioB U TeM JEKIMOHHBIX 3aHATHH
Coneprxanue pa3aesioB U TEM JICKITMOHHBIX 3aHSATUH MTPUBEICHO B Ta0OIuUIE 3.

Tabmuma 3 - ComeprkaHue pas3/ieioB U TEM JCKIIMOHHBIX 3aHATUI

HOMep pasacia HazBsanue u COACPIKAHUEC Pa3aCIOB U TEM JICKIHUOHHBIX 3aHATHH

Pa3znen 1 MeToabl BOXONOATOTOBKH MPUPOIHBIX BOJ.

Boga, knaccuduxkarysi npupoaHbIX BOJ, OpraHM3alvs Bojo3abopa u3
MOBEPXHOCTHBIX U TIOJI3EMHBIX HICTOYHUKOB KOMIIOHOBKA CUCTEM
BOAOMOATOTOBKU. [IpoMBIlIeHHAs BOIOMIOATOTOBKA, MUTHEBAs BOJa, BOJa
pacdacoBaHHasi, MPOMBIIIJICHHAS BO/IA. 3aJla4l BOJOIOATOTOBKU B
BaBHCHMOCTH OT Ha3HaueHusl BoJbl. Knaccudukanus npumeceidr BOJbI 11O
Kynbsckomy (1o pazmepy gactuil npumecu ). OCHOBHBIE METOIbI
BOJIOMOATOTOBKH B 3aBUCHMOCTHU OT cocTaBa mpumeceil. TpeboBaHus K
BO103a00PHBIM COOPYXKEHHSIM, UX cocTaB. CriocoObl 0OecrieueHus HaIeHOU
pKCIUTyaTanuu. Bomo3abop nmoazemMHbIx Boj. TpeGoBaHMS K KOHCTPYKIIUU U
DKCIUTyaTallui CKBaXUH U KoJioaieB. KommoHnoBka cucrteM Bogo3adopa.

Paznen 2 MeTtoabl 0YHCTKH NPUPOJHBIX BO/.

MeTtoas! npeABapUTEIbHON OYMCTKH BOJBI, METOBI PEAr€HTHON U
Oe3peareHTHOM OUMCTKU BOJIbl. OYKCTKA BOJbI OT PACTBOPEHHBIX T'a30B,
METO/1bI 00€CCOIMBAHUS U ONPECHEHHS], TTOTYUYE€HHE CBEPXUUCTOM BOIBI.
OuncTka MpUPOTHON BOABI OT B3BECEH M MEXaHMUECKUX NpuMeceid. OuncTka
IPUPOAHON BO/BI OT IUIAHKTOHA, MUKPO(DIOPH! K MUKpOGayHbl IPUPOAHOM
BOJIbl, MUKPOGQUIIBTPALMS BOJbI, OTCTOMHUKH, OCBETIUTEIH, IECKOJIOBKH.
PearentHble MeTO/IbI OUMCTKH BOABI. Koarymsaims, Gu3nKo-xuMuieckue
MPUHLUIIBI KOATYJIALNHU, BEIOOp KOaryasHTa, (pIoKyIsIus,
anekTpokoarynanus. O6paboTka MPUPOTHON BOBI OKMCIUTEISIM:
XJIOpUpPOBaHUE, 030HUpOBaHue. Jle3nHdekius BoIbl. ASpUpOBaHUE U
Jiea’pupoBaHue BoAbl. OUnCTKa BOBI OT PACTBOPEHHBIX ra30B.
O06e3:xene3nBanue, 1eMaHraHalysl, yiaieHue gropa U Jpyrux npumecei.
bespearentHas ouncTka Boabl. IOHHBINH 0OMEH. YMArdeHHe BO/Ibl HOHHBIM
obmenoM. ObecconmBaHre U ONPECHEHNE BOIBI HOHHBIM 00MeHOM. MoHHBIE
bmbTphl. AncopOuus npumeceid. AncopOeHThl, PUIBTPHI OUUCTKH BOJIBI C
IpUMEHEHHEM aIcopOeHTOB. CXEMBI MOTYUYEHUsI CBEPXUUCTON BOIBI.
®norauumsa. HamopHast dnortanus. Dnexrpoduoranust. MukpodoiabTpaus,
yIbTpaQuIbTpaLus, OOpaTHBIA 0CMOC

Paznen 3 Crounble Boabl. O01asi XapaKTepucTHKA U KiIaccupuranus.
CrtouHble BOJIBI, UX KJIaCCU(UKAIUS, UICTOYHUKH 00pa30BaHus, COCTaB
cTtouHbIX BoJl. Knaccudukanmsi cToudbix BoA. [IpoMBIIuIeHHBIE CTOYHBIE
BOJIbI. OCOOCHHOCTH UX COCTaBa B 3aBUCHMOCTH OT TE€XHOJIOTHM. BhITOBBIE
cTtouHble BoAbl. CocTaB OBLITOBBEIX CTOYHBIX BOJ. OIleHKa KOJIMYECTBA
OBITOBBIX CTOYHBIX BO. JIMBHEBBIE CTOKU. TpeboBaHuUs K COCTABY CTOUHBIX
BOJI, MOCTYMAIONIMX Ha 04nuCTKY. [lnara 3a cOpoc ctounbix Boj. J{omycTumbie




IapaMeTpbl CTOYHBIX BOJ IPH BBITYCKE B BOA0eMbl. HepacTBoprMEIE,
KOJUIOUHBIE U PACTBOPUMBIE BEILIECTBA B CTOYHBIX Bogax. Ocenaroiue u
HEOCEIAI0IINE BEIIECTBA B CTOYHBIX Bojax. OcalloK CTOUYHBIX BOJ U €r0
KOJIMYECTBEHHAs] M KAUECTBEHHAs XapaKTePUCTUKU. bruoxumudeckas
notpedHocTh B Kuciopoe (BIIK), xumuyeckas moTpeOHOCTh B KUCIOPOIe
(XTIK) u okucisieMocTb CTOUHBIX BOJ.OXpaHa BOJOEMOB OT 3arpsS3HEHUM.
IIpoueccsl caMOOUMILIEHHS] BOIOEMOB. Y CJIOBHS CIIyCKa CTOYHBIX BOJ B
CUCTEMBI BOJIOOTBECHUS TOPOJOB U B BOZI0EMBL. bakrepuanbHoe
camMoouHIleHre BogoeMoB. OnpeneneHne He0OX0AUMOM CTETIEHU OYNCTKU
CTOYHBIX BOJ M BOJJOEMOB IMMUTHEBOT0, KYJITYPHO-OBITOBOTO U
PBIOOX035IIICTBEHHOTO BOJOMONIb30BaHUsA. OTpaHnueHe 3arpsi3HeHHMA
CTOYHBIX BOJI C YUETOM IIPEENIbHO JOycTUMBIX KoHIeHTpauui (ITAK).
Hcnonb3oBaHue ropofCKUX CTOYHBIX BOJ B CEJIbCKOM XO35MCTBE U B
IPOMBINUIEHHOCTU. OnpeieeHne HCXOAHON KOHIIEHTPalUK TOPOACKUX
cTo4HbIX BOJ 1O BIIKomm M B3BEIICHHBIM BEIIECTBAM.

Pasznea 4

Mexannueckasi 0OUMCTKA CTOYHBIX BOJI.

OCHOBHBIE METO/IbI OYHCTKH CTOYHBIX BOJ M 00pabOTKU Ocajka,
MEXaHUYECKasi OUMCTKA CTOUYHBIX BOJ. METO bl MEXaHUYECKOM,
Ouonornyeckoi u GU3NKO-XUMUIECKON OYMCTKH CTOUHBIX BOJA. OCHOBHBIE
HATPAaBJICHHS B PA3BUTUU METOJIOB OYMCTKH CTOYHBIX BOJI. CXEMBI OUHUCTHBIX
CTaHIIMI U METOJBI UX ONTUMHU3ALNHU. TEXHUKO-IKOHOMUYECKAasl OI[CHKA
METO/IOB OYMCTKH M 00pa0OTKM OCaKa CTOYHBIX BOJ.

Coopy>keHus ajst Mexanndeckoit ounctku. Pemerku. KomOunupoBanHbie
pEeIIeTKU-APOOUTKHA, KOHCTPYKIMHU. [1eCKOIOBKY TOPU30HTAIBHBIE,
BEepTHUKAJIbHBIC, TaHTCHIIMAJbHBIC, adpupyeMbie. MeToabl pacuera u
KOHCTPYKITH. OTCTOWHUKY TOPH30HTATBHEIC, BEPTHKABLHBIC, PaTHAILHBIC,
TOHKOCTIOWHBIE. MeTo/bl pacueTa U KOHCTPYKIIMH, MPEUMYIIEeCTBa U
HeAOoCTaTKU. TeXHUKO-3KOHOMUYECKHUE MOKa3aTelnH paboThl COOPYKEHUH.

OcBeTiiTeNnd €CTECTBEHHOH adspaluu, METOAbl HUX pacuera H
KOHCTPYKITUH.

Coopyxenust ansg ob6pabotku ocanka. [Iporeccsl cOpakuBaHUS
CTOYHBIX BOJ. Me3opunpbHoe W TepMOPUIBLHOE COpakMBaHHE, a’dpoOHas
crabunmzanust W yciaoBus wux npuMeHeHus. CenTukw, HX pacueT |
KOHCTPYKITUH. J[BYyXBApPYCHBIC OTCTOWHUKH, WX pacdyeT H KOHCTPYKIIUH.
Tunsel MeTaHTeHKOB. PacueT METaHTEHKOB M BCIOMOTATENbHBIX YCTPOWCTB.
KoHCTpyKIMM MeTaHTeHKOB. ASpOOHBIE CTA0MIIM3ATOpPbI, HMX pacyer Hu
KOHCTPYKIMH. WOBBIE TUIOMIAJKH C €CTECTBEHHBIM U HCKYCCTBEHHBIM
GUIABTPYIOIIUMU  CIIOSIMUA.  THMIBI WJIOBBIX  IUIOMIQJIOK.  MexaHuzamus
ynaneHus una. VnoBsle Ipyabl U YCIOBUS UX MpuMeHeHus. [lepekayka mioB
M 0CaJIKa CTOYHBIX BOJ.

Pasznean 5

BuoJsiornyeckasi 04MCcTKA CTOYHBIX BOJ.

buonornueckas OUMCTKa CTOUHBIX BOJ B €CTECTBEHHBIX U
HCKYCCTBEHHBIX yCIOBHX. buonornyeckast o4ncTka CTOYHBIX BOJ B
ecTecTBeHHBIX. [loist opomeHns U GUIbTpauu, OMOIOTUYECKUE IPYIbI.
Krnaccuduxarus nomneit opomenust u GuiIbTparuu, 3eMIeIeTbYeCKIX MOTCH.
Metonsl pacuera u ycrporictBo. HopMel Harpy3ku. Pacnipeaenenue cTouHbIx
BoJ. OTBOJI OUHMIIIEHHBIX CTOYHBIX BOJ. bronornueckue npyasl, METOIBI UX
pacyera M yCTpOHCTBO. TeXHUKO-9KOHOMUYECKOE 0O0CHOBaHNE MPUMEHEHHS
noJieil opouieHus, nojaeu GuiabTpanuu U 6uonpyaos. PU3NKO-XUMHUYECKas,




XMMHYECKas 1 MUKPOOHOIOTHYECKast XapaKTePUCTUKN aKTUBHOTO aJa.
CymHocTh OMOXMMUYECKUX MPOIIECCOB B adpoTeHKax. Kiaccudukarms
a3POTEHKOB IO THAPOANHAMUYECKOMY PEKUMY (CMECHUTENH, BEITECHUTENH, C
paccpeI0TOYSHHBIM BBIITYCKOM BOJIbI), ITO HAarpy3Ke Ha aKTUBHBIA WII
(k;accuueckue, BEHICOKOHATPYKAaeMble, IOJTHOTO OKUCIICHHS).
TexHonMOrn4Yeckrue CXeMbl paboThl a9POTEHKOB (OJITHO- 1 MHOTOCTYIICHYATHIE,
A3POTEHKH C pereHepanueil akTHBHOTO wia). CHCTEMBI a3paliiy ¥ THITBI
a’paropoB (THEBMATUYECKUE, MEXaHUUECKHE, CTPYIHHbIC, SpIU(THBIC U T.11. )
Hcnonp30BaHne TEXHUUECKOTO KUCIopoaa. KoHCTpyKIMu KOpUAOPHBIX
A’POTEHKOB U COBMEIIEHHBIX COOPYKEHUN (a3POTEHKU-OTCTOMHUKH,
A3pPOTEHKU-OCBETIIUTENH U T.1.). OCHOBHBIEC HAIIPABJICHUS B
MHTEHCH(PUKAIUU pabOThI a9POTEHKOB (A3POTEHKH C TIOBBIIICHHOM 10301
WJ1a, OKCUTEHKH, OallleHHbIE M TPOTUBOTOYHBIC a9POTEHKH), adPOTECHKH
ympasisieMoro npoduisi. Metoabl pacueTra a3poTeHKOB. OBIT paboTHI
a3POTEHKOB B OTEUECTBEHHOW M 3apyOe:KHOM MpakTHKe. TeXHUKO-
HKOHOMHUYECKHE TIOKa3aTeNId paObOThI Pa3IMYHBIX TUIIOB U CXEM a3POTEHKOB.
buoduneTpsl. Knaccudukanus 6nonorundeckux GuibTpoB. buopuinbTphl
o0OpryHOTO THTIA. BBICOKOHArpYyX)aembie OMOGMIBTPEL. bruoduiabTpsl ¢
IUIACTMACCOBOM 3arpy3Koii ¥ OJI0YHbIe OMO(PHIBTPHL, UX pacyeT u
KOHCTpYKIMH. Bentuisiius 6nopunstpoB. [IpuHIMTBL pabOTHI
BBICOKOHArpyxaembIx onodpuiabtpoB. Penmpkynsus. Pacuer 6nopunstpoB
pa3HbIX KOHCTpYKIHiA. KoHcTpykunu 0noduiabTpoB 0OBIYHBIX,
BBICOKOHArpy)KaeMbIX, IUIACTMACCOBBIX, OJIOUHBIX. Pacnpesenenne cToYHbIX
BOJ 110 OnoduibTpam. TeXHHKO-IKOHOMHUYECKHE NOKa3aTe OOQHIBTPOB.

Paszaen 6

O0padoTKa 0cagKOB CTOYHBIX BOJI.

BropuuHbie OTCTOWHUKY U UJIOYTUIOTHUTEH, 00pa30BaHUE OCAKOB U UX
o0paboTtka. Bropuunble OTCTOWHUKHN TIOCe OMOPUIBTPOB U a3POTEHKOB:
TOPU3OHTANIbHBIE, PAIUaIbHbIE, BEPTHUKAIbHbIE. TOHKOCIONHBIE OTCTOMHUKH.
Oco06eHHOCTH KOHCTPYKIIMH, pacdeT. MIoymIoTHUTEN akTUBHOTO HJjia
(BepTUKaNbHbBIE U paauaibHble). TeXHUKO-9KOHOMUYECKUE TTOKA3aTEeIH
PpaboThI pa3IMYHBIX TUTIOB BTOPUYHBIX OTCTOMHUKOB U WJIOYIUIOTHUTEIIEH.

Mexanndyeckoe 00€3BOKMBAaHHE OCaJKa CTOYHBIX BOJI Ha BYKYyM-
¢unbTpax, HeHTpUPyrax, JEHTOYHbIX U paMHBIX Ipeccax. ObpaboTka ¢yraTta
u ¢unbTpara. Tepmudeckas cymika ocagka. Cymika ocajka B KHUIISIIEM CIIOe
Y Ha YCTAHOBKAaX CO BCTPEYHBIMHU CTpysMHU. Vcronp3oBaHue 0caaka CTOYHBIX
BOA Ul C/X mened. YTuiM3aus OTXOJOB OYHCTHOM CTaHIUH. TEeXHHUKO-
HKOHOMHYECKHE MToKa3aTesn 00pabOTKH, TUKBUIAIMU U YTUIU3AMH OCaIKa.

Paznen 7

I'ny0okas noouncrka u o6e33apakuBaHue CTOYHbIX BOJ.

MeTonbl 1 COOpYKEHUS ISl TITyOOKOH OYMCTKH OMOJIOTHYECKH
OUMIIIEHHBIX CTOYHBIX BOJ], 00€33apaKUBaHNE CTOYHBIX BOJI. METOIbI
yJIaJICHHSI B3BEIICHHBIX BemlecTB. OUIBTPHI, KX KOHCTPYKIIMA U pacyer.
MeTobI U CXEMBI OUUCTHBIX COOPYXKEHHM [Tl TITyOOKOH OYHCTKH OT a30Ta
dbocdopa. MeToibl XUMHUYECKON U HU3HUECKON TITyOOKOW OYMCTKH BOJIBI.
Br16op MeTo1a TTy0OKOM OUYHMCTKY B 3aBUCUMOCTH OT COCTaBa 3arpsi3HEHUN
CTOYHBIX BOJI.

O6e33apakuBaHue CTOYHBIX BOJA. MeToabpl 00e33apakuBaHusl CTOUYHBIX BO/I.
O6e33apakuBaHue KUJKUM XJIOPOM U XJIOPHOHM H3BecThio. O0e33apakiuBaHue
CTOYHBIX BOJ O30HHpOoBaHWEeM. KoHTakTHBIE pe3epByapbl. COOpPYKEHUS IS
HACBHIIEHUS] OYHIIEHHOW BOJBI KHCIOPOAOM. BpIOOp MeToma BhITycKa
CTOYHBIX BOJ B COOTBETCTBUU C CAaHUTApHBIMH TpeOOBaHUSMHU. BbImyck
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OYHIICHHBIX CTOYHBIX BOA B IMIPOTOYHEIC BOJOCMEL. KOHCTPYKHI/II/I BBIITYCKOB.
Ycnopus BBIITYCKAa CTOYHBIX BOJ B MOPC U BOAJOXPAaHUJIUIIIC.

Paszgen 8

OcHOBHbIE IPUHIUIIBI MPOEKTHPOBAHNS CHCTEM OYHCTKHU CTOYHBIX
BO/I.

OO01mue cxeMbl CTaHIUH JUIE OYUCTKH CTOYHBIX BOJ. CaHUTapHbBIE U
TEXHOJIOTHUYECKUE TpeboBanus. BeIOOp MecTa pacnoioKeHUs] OYMCTHBIX
CTaHIMI. ['eHIIaH OYMCTHBIX CTAaHIMNA. BBICOTHBIE CXEMBI PACIIONOKCHUS
OUYHMCTHBIX COOPYXEHH. PacpeienieHne CTOUYHBIX BOJI IO OTIETBHBIM
COOPYKCHHSIM OYMCTHBIX CTaHIUH. VI3MepuTenpHble ycTpoiicTBa. TexHHKO-
APKOHOMHUYECKHE 000CHOBAaHUS BHIOOPA CXEM OUUCTHBIX COOPYKCHHUIA.
[TpUHIMITEI ONITUMU3AIMY CTAaHIMH. THUIIOBBIC OYMCTHBIC CTAHIIHH.
ABTOMaTH3AIMS U AUCTICTICPU3AIUS PAOOTHI OUUCTHBIX COOPYKEHHM.
3apyOeKHbIH OMBIT MPOEKTUPOBAHUS U IKCILTyaTallUl CTAHLUN AJI OUUCTKU
CTOYHBIX BOJI.

4.3. IIpakTuyeckue (CeMHHAPCKHE) 3aHATHUSI

Tembl NpakTUYECKUX 3aHATUN U UX TPYJOEMKOCTh PUBEAECHBI B Ta0M1IE 4.
Tabnuua 4 — [IpakTuyeckue 3aHITUSA U UX TPYILOEMKOCTb

No Ne
" | Tempr mpaxTrucckux 3apsgtuii | POPMBI IPAKTHYECKUX 3aHSTHIL TpynoemKocts, | paspena
/1 p (qac) JUCIIUTI-
JIHBI
Cemectp 10
1 XapakTepuCTHKa CTOYHOU Pemenne TUIOBBIX 1 2 2
BOJIbI TPOMBIIIIJIEHHOTO CUTYallMOHHBIX 3a/1a4
MPEATPHUSITHS C YYETOM
TEXHOJIOTMYECKOTro Mpolecca.
(OCHOBHBIE TPUHIIUIIBI
MPOEKTUPOBAHMSI CUCTEM
OYMCTKHA CTOYHBIX BOJI.
2 Koncrpykiuu u pacuer -«- 1 3
YCPETHUTENEH CTOYHBIX BOJI
3 [TpuHIMn AEicTBUS, -«- 1 3
KOHCTPYKIIMH W PacyeT
HedTenoBymku. Pacuer
IAIPONMKIIOHA.
4 | Bb1OOp TEXHOIOTUYECKOH -«- 1 3
CXEMbI OYHCTKU OOOPOTHBIX
BO/I.
5 [TpuHIIMTT NEHCTBUS, -«- 1 4
YCTPOMCTBO U pacyeT
(b1oTaMOHHON YCTaHOBKU
6 Pacuer asporeHkoB -« 1 5)
7 Buonornueckue GuiIbTphI. -«- 1 5
[ [pyHLMD 1EeWCTBUA,
YCTPOMCTBO U pacyer.
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CopOnroHHbBIE YCTAaHOBKH e 1 7
11 OYMCTKH CTOYHBIX BO/I.
MeTo/bI pacuera.
OuncTka BOAbI -«- 1 7
HOHOOOMEHHBIM CITOCOOOM.
Mertonpb! pacuera.
Bcero: 10
4.4, JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYIOSMKOCTh ITPUBEICHBI B TalbHIIe 5.
Tabmuna 5 — JlabopaTopHbIe 3aHATHS U UX TPYJO0EMKOCTb
No T
- TTIOEMKOCTh
HaumenoBanue 1abopaTopHbIX paboT by > | Nepaspena
/i (1ac) T CIIATUTHHBI

Y4eOHBIM TUIaHOM HE TIPEyCMOTpE

Bcero:

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM IUTAHOM HE MPETyCMOTPEHO

4.6. CamocrosiTebHasi padoTa 00y4yarouMxcst
Buzpl camocTosTenbHOM paboTHI M €€ TPYAOEMKOCTh PUBEICHBI B Ta0IHUIE 6.

Tabnuia 6 Buabl caMOCTOSATENBHOM paOOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 10,
Bua camocrositensHOM paboThI
yac qac
1 2 3
W3ydeHne TeopeTHuecKoro Matepurania 18 18
qucturaabl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Beimonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamuee 3amganne (/13)
KontposnbHble paboThl 3204YHUKOB
(KP3) 34 34
IToaroroBka K MpoMeKyTOYHOU
atrectrauuu (I1A)
Bcero: 52 52
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5. IlepeueHb yueOHO-METOANYECKOTO O0ecTIeYeHUs NJIA CAMOCTOSITEILHOM

padoThI 00yYAOIIUXCS 10 JUCUUILIMHE (MOAYJII0)
yLIe6HO'MCTO,I[I/I‘ICCKI/IC Mare€pualibl I CaMOCTOSATEIbHON pa6OTI)I 06yqafonmxc;1 YKa3aHbl B
n.a. 6-11.

6. IlepeyeHb OCHOBHOM M IONOJTHUTEILHOI JIUTEPATYPbI
6.1. OcHoBHas uTepaTypa
IlepeyeHb OCHOBHOM IUTEPATYphI IPUBEJCH B TabIMLIE 7.
Tabnuua 7 — IlepeyeHb OCHOBHOM JINTEPATYPHI

Mudp bubmuorpaguueckas ceouika / URL aapec KomuuectBo
9K3EMIUISPOB B
o6ubnoTexe
(xpome
AIIEKTPOHHBIX
K3EMILISIPOB)

(X.B62) Bognsrit koneke PD.-M.: TIpocnekt: KnoPyc, | @O(1), CO(10)

2013.-47c.
(355.B-39) A.I'' Beromikua HWuxenepHas 3amuta BoaHoi | @O(10), CO(10)

cpenpl: Yuebnoe mocobue.-CII6.: M3marenscTBO
«Jlanby, 2014.-416¢.:11.

(355.B-39) A.T".Betomkun OcHoBsl nporieccoB umkenepuoit | @O(1), CO(10)
skojiorun. Teopwust, mpumepsl, 3agaun+CD:

VYuebnoe nocooue.-CI106.: M3parenscTBo «JIaHbY,
2014.-415c¢.:mm.

http://znanium.com/catalog.php? | KcernodontoB b.C. OxpaHa okpy»KaroIiei cpebl:

bookinfo=528520 OMOTEXHOIOTUYECKHE OCHOBBI: YuebHoe mocodue/
Kcenodonrtosb.C. - M.: ]I ®OPYM, HUI]
NH®PA-M, 2016. - 200 c.

http://znanium.com/catalog.php? | Jlykauun A.B. IIporeccsl u amnmapaTst

bookinfo=519990 OGMOTEXHOJIOTUYECKON OYMCTKU CTOYHBIX BOII:
YueOHoe nmocobue/Jlykanun A.B. - M.: HUL]
NH®PA-M, 2016. - 242 c.

6.2.  /lomosHMTe/JbHAs JIUTEPaTypa
[lepedeHs TOMOMHUTENBHON TUTEPATyPHI IPUBEICH B Ta0IUIE 8.
Tabnuna 8 — IlepeueHb JOMOTHUTENBHON JIUTEPATYPBI

HIudp bubnuorpaduueckas ceoika/ URL anpec KonnuecTBo sx3emMmisipoB B
6ubnmoreke (kpome
3JIEKTPOHHBIX IK3EMILISIPOB)

(681.2.624) bapanos JI.A. IIpouieccsl u annaparsbl. D0O(12), CO(40)
Vuebnuk.-M.: Akagemus,2005.-302c.
(628.4147) Sxosner C.B., Boponos H0.B. Bonoorseaenue | @O(1), CO(10)

M OYMCTKA CTOYHBIX BOX. YueOuwmk.- M.: Uszm.
Accoi. Ctpout. By3oB, 2004.-702c.

(5.0-92) OxpaHa OKpy>Karoliei cpesbl, dO(1), CO(10)
MIPHUPOIOIIOIB30BaHIE U 00ECTICUCHHE
skojorudeckort 6ezomnacuoctu B CIIb B 2014
roxay.- CIIb.: Ce3zam,2015.-404c.,
277puc.,661abd.



http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990
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/. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH

HMHTEPHET, Heo0X0AMMBIX 1JIS1 OCBO€HUS TUCIHUILIMHbI
[Tepeuenp pecypcoB uHpopmarnroHHo-TenekoMmyHuKannonHo cetu MHTEPHET, nHeoOxomuMbIx

JUTSL OCBOCHUS AUCLUIUIMHBI IpUBEIeH B Tadiuiie 9.
Ta6muua 9 — Ilepeuens pecypcoB uHpopmarmonHo-TenekommyHnukaronnon cetn MHTEPHET,

HGOGXO[[I/IMBIX JJIs1 OCBOCHHMA AUCITUITIIMHBI

URL aapec

‘ Haumenosanue

Ilepuoauyeckune U3anus

http://www.kalvis.ru/

XKypnan «9kosorust 1 npoMbIILIEHHOCTh Poccum»

http://vodoochistka.ru/

Kypnan «Bogoouucrtkan

http://ecovestnik.ru/

Kypnan «konorus ypOaHH3UPOBAHHBIX TEPPUTOPUIIN

http://www.ecoindustry.ru/ Kypnan «IK0I0rHs IPOU3BOICTBAY

https://vk.com/club43432547 | Kypuan «CripaBOYHHUK IKOJIOTa»

Pecypcol nHpopmanmonHo-resekoMMyHukaunonHoi ceru UHTEPHET

http: //www.wri.ore

caiT MlHCTUTYyTa MUPOBBIX IPUPOJHBIX PECYPCOB

http: // www.unep.org

caut [Iporpammbl OOH 1o okpyxaronieit cpene

http://science.guap.ru

[TopTan HaydHOU U MHHOBAIIMOHHOM AesTesnibHOCTH ['Y ATl

8. Hepeqenb I/IH(l)OpMa]_[I/IOHHLIX TeXHOJIOFHﬁ, HCIIOJb3YyEMbIX IIPH
OCYIIECCTBJICHHUU 06p33OBaTeJIbHOFO nmpomuecca 1mo IMCumIJanHe

8.1. IlepeyeHb MpPOrpaMMHOIO 0OOecneYeHmsl

[lepedens HCIOIB3yeMOro MPOTPaMMHOT0 oOecTieueHus npecrasieH B Tabiume 10.
Tabmuna 10 — [TepeueHs mporpaMMHOT0 0OECIICUCHHUS

Ne i/t

Hanmenosanue

He npexycmorpeno

8.2. Ilepeuenb HHGPOPMALHOHHO-CIIPABOYHBIX CHCTEM

[Tepeuens ucnoab3yeMbIx HH)OPMAIIMOHHO-CIIPABOYHBIX CUCTEM Ipe/icTaBlieH B Tabmuie 11.
Tabmuna 11 — [lepeyeHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

Hanmenosanue

He npexycmorpeno

9. MarepuajbHO-TeXHHYECKasi 0a3a, He0OX0AUMas /1JIs1 OCYIIeCTBJIEHUSs

00pa30BaTeJILHOrO Mpomecca 1o JMCHHILINHE

CocraB MaTepuambHO-TEXHUYECKON 0a3bl Mpe/cTaBieH B Tabnuie 12.

Tabmuma 12 — CoctaB MaTepuabHO-TEXHUYECKON 0a3bl

No i/t

Howmep
HanmMeHnoBaHre cOCTaBHOM 9acTH MaTepPHAIBHO-TEXHUYECKON Oa3bl ayIUTOPUH

(npu



http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
http://www.wri.ore/
http://www.unep.org/
http://science.guap.ru/

1 JlekumonHast ayauTopust

2 MynbpTUMenuitHas JEKIMOHHAS ayIUTOPHUS
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10. ®oHp 011eHOYHBIX CPEACTB AJs NMPOBeAeHUs] MPOMEKYTOUHOM

arrecTaliuy 00y4alOUIUXCsl MO JUCUHUILIHHE

10.1. CocraB ¢oHIa OLIEHOYHBIX CPEACTB NpUBeACH B Tabiuue 13
Tabmuna 13 - CoctaB (hoH/Ia OIIEHOYHBIX CPEICTB IS IPOMEKYTOYHON aTTeCTaI[H

Bua npomexxyTouHol aTTecTanuu [IpumepHBIi IepeYeHb OLICHOYHBIX
CPEICTB
3ayer Cnucok BOIIPOCOB
10.2. [lepedyenb KOMIETEHIMH, OTHOCSIIMXCS K IUCIUIUIMHE, W ATalbl HX

dbopMHUpOBaHHs B MPOIECCE OCBOSHUS 00pa30BaTEIbHON MTPOrPaMMbI ITPUBEACHBI B Ta0uIe 14,
Tabmuma 14 — IlepedeHb KOMITETEHIMI C YKa3aHMEM JTanoB WX (OpMHUpOBaHUS B TIpoIlecce
OCBOEHUS 00pa30BaTEIbHOI MPOTPAMMBI

Oranbl GOPMUPOBAHUS KOMIIETEHIIUN 110
Howmep cemectpa
JTMCIUTUTMHAM/TIPaKTHKaM B iporiecce ocBoenus Ol1
IIK-4 «cnocoOHOCTh MCMOJIB30BaTh METOJbl PAacyeTOB 3JIEMEHTOB TEXHOJOTHMUYECKOTO
000pyI0BaHUS O KPUTEPUAM PabOTOCIIOCOOHOCTU U HAJIEKHOCTH
VYuebHas IIPAKTHUKA o HOJIyYEHUIO HEPBUYHBIX
9 npoeCCHOHATPHBIX yMEHUH W HAaBBIKOB, B TOM YHCIIE
NEPBUYHBIX YMEHUH M HABBIKOB HAYYHO-HMCCIIEIOBATEIHCKON
JeSITeIbHOCTH
3 DJEKTPOTEXHHUKA U DIICKTPOHHUKA
4 MexaHuka
5 Mexanuka
) OCHOBBI IPOEKTUPOBAHUSA MTPOTYKIIUH
) OCHOBBI TEXHUYECKOTO aHAJIN3a IPOMBIIUIEHHON NPOTYKIIUU
) [TpoMmbITIIIIEHHAST YKOJIOTHS
6 [TpomsblIIIeHHAs: HKOIOTUS
9 [Tpornecchl u anmapatsl Ui yTUIM3ALUKA OTXO0B
9 [Tporiecce u ammapathl 3alIUTH OKPYXKAFOIIEH Cpeibl
10 [Tpon3BoICTBEHHAS IPEIIUTUIOMHAS TTPAKTHKA
10 Teopust U TEXHOIOTHS OYUCTKH CTOYHBIX BOJL
10.3. B kauecTBe KpuTepHeB OLIEHKH YpPOBHSI C()OPMHUPOBAHHOCTU (OCBOEHUSA) Y

06yqa101u14xc;{ KOMIETECHITUI NPUMCHSACTCA LIKaJla MO,Z[y.]'IBHO—peI\/'ITI/IHFOBOI\/’I CUCTEMBI

yHHBepcuTeTa. B Tabnuue
15 Ipe/ICTaBIIEHA

100-6annpHass u 4-O0ambHAs IMIKAIbl IS OLIEHKH

c(hOpPMHPOBAHHOCTH KOMIICTCHIIHM.
Tabmuna 15 —Kputepuu onieHKH ypoBHsI ¢()OpMHUPOBAHHOCTH KOMIETEHIMH

OrneHKa KOMITETEHITH
100- .
SarTbras 4-GarutbHas XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI
TIKasa
TIKaja
- oOyuarouuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;
- YBEpEHHO, JIOTHYHO, TTOCIIEIOBATEIHHO W TPAMOTHO €T0 H3JIaraeT;
gs<K<igp | (OTITTHOY Onupasicb Ha 3HAHMUA OCHOBHOM M JOIMOJIHUTEIBHON JIUTEPaTypHl,
(GAITCHO | recho NPUBS3BIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHHS C MPAKTHYECKOM
TEATEILHOCTBIO HAIIPABIICHNUS;
- yMeno 00OCHOBBIBAET M apI'YMEHTHPYET BBIIBUTAeMbIC UM HICH;
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- JieJaeT BEIBOJBI U 0000IIECHH;
- cBOOOJIHO BJIaJICET CUCTEMOM CIIEIMATN3UPOBAHHBIX TOHSATHIH.

(XOPOLIO»
(Ga4TCHO»

- 00y4arouuiicss TBEPIO YCBOWII MPOTPAMMHBINA MaTepual, TPaMOTHO U
M0 CYMECTBY U3JaraeT ero, ONHUPasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,

- HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

- YBSI3bIBAaCT YCBOCHHBIC 3HAHHS C MPAKTHUYECKOU JEATEIBHOCTHIO
HaIpaBJICHUS;

- APryMEHTHPYET HAayYHBIC ITOJIOKCHHSI;

- JeJaeT BEIBOIBI U 0000IIEHH;

- BIIAJICET CUCTEMON CIEIUATM3UPOBAHHBIX MMOHSATHH.

55<K<69

«y/I0BJIETBO-
PUTEBHO»
«BAUYTCHO»

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOW MpOTrpaMMHBIN MaTepuall,
[0 CYIIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEpaTyphl;

- JIONyCKAaeT HECYIIECTBEHHBIC OMIMOKN U HETOUYHOCTH;

- HWCHOBITHIBAET 3aTPYJHECHHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHUU
HaIlpaBJICHNUS,

- cnabo apryMeHTUpYeT Hay4YHbIE TOJIOXKEHUS,

- 3aTpyaHsAETCA B OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHHMIA;

- YACTUYHO BJIAJCET CUCTEMOM CIEUUAIM3UPOBAHHBIX ITOHATHIA.

«HEYJIOBIIETBO
PUTEBHO»
«HE 3a4TEHO»

- oO0ydJaromuicsi He YCBOWJI 3HAYUTEIBHOW YacTH MPOTPAMMHOTO
Marepuana;

- JIONyCKaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH
paccMOTpeHHH PpobIeM B KOHKPETHOM HalpaBJICHUH,

- UCTIBITHIBAET TPYIHOCTH B IPAKTHYECKOM ITPUMEHEHUH 3HAHUH;
- HE MOKET apryMEHTHPOBATh HAyYHBIC TIOJIOKCHHS;

- He (hOpMYJIHPYET BbIBOJIOB U 000OIICHU.

pu

10.4. TumoBble KOHTPOJBHBIE 3aJaHUS WIIM HHBIE MaTEPHAIIBI:
1. Bonpocsl (3aaaun) aist 9k3ameHa (taduma 16)

Tabnua 16 — Borpocsr (3agaun) 11t 9k3aMeHa

Ne i/t

[Tepeuens BompocoB (3a1a4) A SK3aMEHa

VY4eOHbBIM IUTaHOM HE MPEeTyCMOTPEHO

2. Bompocst (3amaun) st 3adeta / quddepenimpoBantoro 3adyera (tadbmauia 17)
Ta6nuua 17 — Bonpocsr (3agaun) a1st 3auera / nudd. 3auera

Ne n/mt [Tepeuens BOmpocoB (3a1a4) JUIst 3a4eTa

1 OO6mas XxapakTepHucTrKa 3arpsisHeHus rujpocdepsl. Mictounuky 3arpsi3sHeHHsL.

2 Knaccugukanms ctounbix BoJl. Bunel 3arps3nenus. Knaccudukanus npumeceii B
CTOYHBIX BOJAX MO (PU3MYECKUM, XUMHUUECKUM, OHOJIOTHYECKUM U (Da301CTIEPCHBIM
IIpU3HaKaM.

3 XapakTepucTHKa BOIONOTPEOICHUS U BOAOOTBEACHHUS IPOMBIIIIEHHBIX TPEANPUATHIA.
Cucrembl 000pOTHOTO BOAOCHAOXKEHHSI POMBIIINIEHHBIX MPEANPUSTHIH.

4 OO11as XxapaKTepUCTHKA METOI0B OYUCTKU CTOYHBIX BOJI.

5 MexaHH4YeCcKHe METO/Ibl OUUCTKH CTOYHBIX BOJI (OTCTOMHUKH, (PUIBHTPHI,
TUJIPOLUKIIOHBL,. XapaKTepUCTUKa OCHOBHOTO MPUMEHSIEMOI0 000py10BaHMUs,
IPUHIMI JeWCTBHsI, KOHCTPYKTHBHBIE 2JIEMEHTHI, 3P PeKTUBHOCTH padoThl. IIpumepsl.
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DU3NKO-XUMHUYECKHAE METO/IbI OUYMCTKH CTOYHBIX BOJ (KOArYJISAIHs U (PIOKYJISIIHSA,
drnorarus, ancopOuwsi, MOHHBIN 00MeH). OO0Iast XxapaKTepUCTUKA MTPOIECCOB,
(bakTOpBI, BIUSIONIME HA MTPOIECCHI OUUCTKU. XapaKTEPHUCTHKA OCHOBHOTO
MIPUMEHSIEMOT0 000PYAOBAHUS, TIPUHITUI ICHCTBYSI, KOHCTPYKTHUBHBIC JIEMEHTHI,
s dexTuBHOCTL padOTHL. [IpuMepsI.

XUMHUYECKUE METOAbI OYUCTKU CTOYHBIX BOJ| (HEUTpaau3amus, 030HUPOBAHHE,
XJIOPUPOBAHUE, yAAJICHNUE HOHOB TSDKENBIX MeTauIoB). OOIIas XapaKTepucTHKa
MPOIIECCOB, (AKTOPHI, BIUSIOMINE HA IPOIECCHl OYMCTKU. XapaKTePHUCTUKA OCHOBHOTO
PUMEHSEMOro 000PYIOBAaHHSI, TIPHHIIHIT ACHCTBUS, KOHCTPYKTHUBHBIE JIEMEHTHI,

s dexTHBHOCTD paboThL. [IprMepsl.

buosnorudeckast ourcTka CTOYHBIX BoJI. OCHOBBI OMOACCTPYKIIUH. MeETO/IbI
OMOJIOTHYECKON OYMCTKH — €CTECTBEHHBIC U HCKYCCTBeHHbIe. O0IIast XapaKTepuCTUKa
MPOLIECCOB, (PaKTOPBI, BIHSIONIME HAa POLIECCHI OYMCTKHU. XapaKTEPUCTUKA OCHOBHOTO
HNPUMEHSEMOr0 000PY/I0BaHHsI, IPUHIIHIT ICHCTBHUS, KOHCTPYKTHBHBIC JJIEMEHTHI,

3¢ dexTHBHOCTD paboThL. [IprMepsl

9

JloouncTka ctounbix Boj. O0e33apakBaHNe OYHUIIIEHHBIX CTOYHBIX BOJI

10

PeKynepauI/I;I AKTHUBHOI'O HUJIA.

3. TeMbl W 3aJ@HUE JUIS BBIOJHEHUS KYPCOBOW pa0OThI / BBIMOJHEHUS KYPCOBOTO IPOEKTa
(Tabmura 18)
Tabaua 18 — IlpumepHBI NepedeHb T€M s BBIMOJHEHHS KypcOBOM paboThI / BBIOIHEHHS

KypPCOBOTO TIPOEKTa

Ne i/t

[TpumepHBIii IepeYeHb TEM ISl BBIIIOJIHEHUSI KYPCOBOM PaOOThI / BBIOJIHCHHUS
KypCOBOTO IIPOEKTa

VY4eOHBIM IJIAHOM HE IIPEYyCMOTPEHO

4. Bonpocsl A71sl TPOBEICHUS TIPOMEKYTOYHOM aTTECTAI[MK TIPH TeCTUpoBaHuH (Tabiuia 19)

Ta6muma 19 — [IpumepHsbIii IepeueHb BOMPOCOB IS TECTOB

No /1t

IIpumepHBIi IEpedeHb BOIIPOCOB ISl TECTOB

5. KoHTposbHbIe U MpakTHYECKHe 3a1auu / 3a1anust 1o auciuiuinae (tTadmuia 20)
Tab6nuia 20 — [TpuMepHbIii TepedeHb KOHTPOJIBLHBIX U MPAKTHUECKUX 3a/1a4 / 3a1aHui

Ne i/t

[IpumepHBIi TIepedeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3a/a4 / 3a1aHuid

CHucTeMbl OYNCTKH CTOYHBIX BOJ MAIIMHOCTPOUTCIIbHOT'O 3aBO/JIA.

CHucTeMBl OYHMCTKU CTOYHEIX BOJ MOJIOYHOTIO 3aBOJA.

CucremMbl OYHCTKH CTOYHBIX BOJ JOPOKHOI'0O pCMOHTHO-CTPOUTCIILHOT'O IIPEANIPUATH.

CHcTeMBI OYNCTKH CTOYHBIX BOJ MICOKOMOHHATA.

CucTeMbl OYMCTKH CTOYHBIX BOJ arjIoOMCpalluOHHOT' O IMPOU3BO/ICTBA.

CucTeMbl OYMCTKH CTOYHBIX BOJ IMPOMU3BOJACTBA CTCKIIA.

CHucTeMbI OUYHCTKH CTOYHBIX BOJ KOXCBCHHOI'O 3aBOJa

V(N[O AW IN| -

CucteMbl OYMCTKH CTOYHBIX BOJI TPOU3BOICTBA (HOCHOPHON KUCTOTHI.
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9 CucTeMbl OUUCTKH CTOYHBIX BOJ| TPOM3BOJICTBA METAJUINYECKOTO ATFOMUHUS.

10 CucTemMbl OUMCTKU CTOYHBIX BOJ 11€Xa ropsiued MPOKaTKU METAJUIA.

11 CucTteMbl OUUCTKH CTOYHBIX BOJ MAaCJIO3KCTPAKIIMOHHOI'O 3aBOJIA.

12 CucTeMbl OUUCTKM CTOYHBIX BOJ| CTAHLIMU MEepeKayku He(pTenpoyKToB.

13 CurcTemMbl OUMCTKU CTOYHBIX BOJ IPEIIPUATHS IO JOPOKHOMY CTPOUTEILCTBY.

14 CucremMbl OUMCTKH CTOYHBIX BOJ HA KOMIIPECCOPHOM CTaHLIUU MPEATIPUATHS 110
TPAaHCIOPTY rasa.

15 CuHcTeMbl OUMCTKM CTOYHBIX BOJ MPENIPUSITHS IO TPOU3BOJCTBY HOJUITUIICHA.

16 CucTeMbl KOHTPOJIS U YIIPaBJIEHUs IIPOLIECCOM BOJIOOYHUCTKHU yIriie000raTuTeIbHON
¢babpuku.

17 CucTeMbl OUUCTKH CTOYHBIX BOJ MPEANPUSITHS IO IPOU3BOJACTBY IEKTPOKAOEIIs.

18 CucTeMbl OUUCTKH CTOYHBIX BOJ MHCTPYMEHTAJIBHOT'O 3aBOAA.

19 CucremMbl OUMCTKU CTOYHBIX BOJ ITPOM3BOACTBa BUuTamuHa C.

20 CucTeMbl OUUCTKM CTOYHBIX BOJ TPOU3BOJICTBA OEIIKOBO-BUTAMUHHOIO KOHIIEHTpATA.

10.5. Meronuyeckre Marepuasbl, ONPEACTSAIONIME IPOLEAYPhl OLICHWBAaHUS 3HAHUM, YMEHHIA,
HABBIKOB U / WIIM OIMbBITA JCATCILHOCTH, XapaKTEPU3YIONUX 3Tarbl (JOPMUPOBAHUS KOMIICTCHIIHH,
conepxarcs B [lonoxeHusx «O TekylmeM KOHTPOJIE YyCIIEBAEMOCTH U IPOMEKYTOYHOW aTTeCTaluu
cryaentoB ['VAII, oOyuarommxcs mo mporpammam BbICIIEro oOpa3oBaHus» U «O MOAYJbHO-
PEUTHHTOBOM cHCTEME OLIEHKU KadecTBa yueOHOM paboThl cTyaeHTOB B ['Y AlD».

11. MeToauyeckne yKa3zaHus 1Ji 00y4AOIIUXCH M0 OCBOCHUIO JUCIHIINHBI

HCJII)IO AUCHUINIMHBI ABJIACTCA — IMOJTYYCHUC CTYJACHTAMHA HGO6XOIII/IMI)IX 3HaHHﬁ, YMGHI/II;'I n
HaBBIKOB B 00JacTu pa3pa60T1<I/I HOBBIX M PCEKOHCTPYKIUU ﬂeﬁCTBYIOMHX CUCTEM OYHCTKH

CTOYHBIX BOJ| ( IPOMBIIUIEHHBIX U OBITOBBIX).

MeToaudeckue YKazanus AJist Oﬁy‘lﬂlOIHI/IXCH M0 OCBOCHHUIO JEKIIHOHHOI'0 MaTepHuaJia

OCHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO Marepuana — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
IyOOKO€ U SICHOE M3JIOKEHHE yuyeOHoro matepuana. HaznaueHne COBpEMEHHOH JIEKIIMU B paMKax
JUCHUIUTMHBL HE B TOM, YTOOBI TMONYYUTh BCHO HMHPOpPMAIMIO TIO TEeME, a B OCBOCHUH
(dbyHIaAMEHTAIBHBIX MPOOJIEM JUCIUIUIMHBI, METOJIOB HAyYHOTO MO3HAHUSA, HOBEHIINX JOCTUKEHUN
HayyHOW  MbIcTH. B yueOHOM  mporecce JIEKIMS  BBIIOJHSIET  METOJOJOTHYECKYIO,
OpraHU3alMOHHYI0 W WHGOPMANMOHHYIO (PYHKIMU. JIeKIus pacKpbhIBaeT MOHATHHHBIA ammapar
KOHKPETHON 005acTu 3HaHWsA, €€ NpoOJIeMBbl, aeT IeTbHOe MPEeACTaBICHHEe O IUCIHILINHE,
MOKa3bIBAET B3aUMOCBSI3h C IPYTUMHU JUCITUTUTMHAMH.

[IiranupyeMble pe3yIbTaThl IIPH OCBOSHUH 00YYAIOIIMMCS JEKIIMOHHOI0 MaTepHaia.

— TIOJIyY€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
ONPENEIIAETCS UEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHON TEME;

— TOJYYEHHUE OTbITa TBOPUECKON pabOThl COBMECTHO C TPEIO/IaBaTENIeM;

— pasBuTHE  TPO(YECCHOHATHHO—ICIOBBIX  KadyecTB, JIIOOBM K  TpeaMery |
CaMOCTOSATEILHOTO TBOPYECKOTO MBIIIICHHS.

— TIOSIBJICHHE HEOOXOAMMOTO MHTEpPECca, HEOOXOIMMOTO JIJIsi CAMOCTOSATEILHOM PaOOTHI;

— TIOJIyY€HHE 3HAaHWUW O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH M O TIPOTHO3E
WX pa3BUTHs Ha OMIKalIime rofpl;
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— HayyuTcsi METOAMuYecKu oOpabarbiBaTh Marepuan (BBLACIATH TIJIABHBIE MBICIH U
MIOJIOKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOIAM, IIOBTOPSTH UX B PA3IMUHBIX (POPMYITHPOBKaX);

— IIOJy4eHHE TOYHOIO NOHUMaHUS BCEX HEOOXOUMbIX TEPMUHOB U IIOHATHH.

JlexuMoOHHBIM ~ MaTepuan  MOXET  COIPOBOXKAATHCS  JAEMOHCTpAlMEed  ClIaioB U
UCMOJIb30BAaHUEM  paA3[aTOYHOrO Marepuayjia IMpu IMPOBEIACHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHS OTJCIBHBIX TEMATHK 110 IUCIHUILIHHE.

CrpyKkTypa npeocTaBiacHus JEKIMOHHOIO MaTepyaia:

—  @opMyJIMpOBaHUE TEMBI, LEJIEH U 3a1a4

— MH3noxenue marepuana

— BrIBOBI M 3aKiII0UCHUE.

MeToanuyeckue YyKa3aHUsi sl O0y4alOIIUXCS 1O TPOXOXKIAECHUI0 TPAKTHYECKUX
3aHATHH

[IpakTHdeckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX ()OpPM OpraHM3alHUH y4eOHOTO
Mporecca, 3aK0Yaroliascs B BBITOJHEHUH OOYYaIOIIMMUCS TOJA PYKOBOJICTBOM IPENoaaBaTeis
KOMIUIEKCA YYeOHBIX 3aJaHUi C TIICIBI0 YCBOCHHUS HAYYHO-TCOPETUYCCKHX OCHOB Yy4eOHOM
JUCHUILINHBI, TPUOOPETEHUSI YMEHHUI U HABBIKOB, OIbITA TBOPUECKOM JIEATEIbHOCTH.

[lenpr0 MPaKkTUYECKOTO 3aHATUS ISl OO0Y4arolerocs SIBISETCS MPUBUTHE O0ydaromeMcs
YMEHUH U HaBBIKOB IIPAKTUYECKOW JEATEIBHOCTU IO U3y4aeMOM JUCHUILIMHE.

[Tnanupyembie pe3ynbTaThl TP OCBOCHUU 00YYAIOIIEMCS PAKTHYECKUX 3aHITHIA:

— 3aKperuieHue, YriayOJeHHWe, pacHIMpEeHUe | JeTalu3alus 3HAHUK TpU  PEIICHUH
BOITPOCOB KOHTPOJIS U YIPABIIECHUS BOJOOYHCTKOM;

— Ppa3BHTHE  IIO3HABATCIBHBIX  CIOCOOHOCTEH,  CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJQJICHHE HOBBIMM METOJIAMU M METOJUKAMU  M3Yy4eHHA JaHHOW y4yeOHOM
JUACIUTIINHEI;

— BBIpabOTKa CIOCOOHOCTH  JIOTMUECKOTO OCMBICIICHHS TOMYYEHHBIX  3HAHUM /IS
BBINIOJTHEHHUS 33 IaHHI;

— ofecreueHre palMOHAIBHOTO COYETaHUs KOJJIEKTUBHOW W HMHAWBUIYaJIbHOH (opM
oOyJeHwUsI.

DyHKIUU IPAKTUYECKUX 3aHATHI:

— TI03HaBaTellbHAad;

— pa3BUBaroIias;

—  BOCIHTaTEIbHA.

[Io xapakTepy BBIMOJHIEMbIX OOYUYAIONIUMCS 3aJaHUN 1O TMPAKTUYECKUM 3aHSITUIM
MOAPA3/ICTISIOTCS Ha:

—  03HAaKOMHUTEJbHBIC, TPOBOJIUMBIE C LETBI0 3aKPEIUICHUs U KOHKPETU3AINHA U3YyYEHHOTO
TEOPETHUECKOT0 MaTepHalIa;

— aHANUTHYECKHE, CTaBSIIME CBOCH IENbI0 MONydeHHE HOBOW WHGOpPMAIMM Ha OCHOBE
(hopManM30BaHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHBIE C TMOJIIyUEHHEM HOBOW HH(OpPMALUU ITYTEM CaMOCTOSITENHHO
BBIOpAHHBIX MTOJIXO0/IOB K PEIICHHUIO 3a/1a4.

@dopMbl  OpraHW3allid MPAKTUYECKUX 3aHATHNA OMPENENSIOTCS B COOTBETCTBUHU  CO
crenuPUUecKuMU OCOOEHHOCTAMU YUeOHOW AMCHUIUIMHBI W LeldsIMu o0ydyeHus. OHU MOTyT
MIPOBOTUTHCS:

— B UHTEPAaKTUBHOH ¢opMe - pelleHre CHUTYal[MOHHBIX 3ajad, 3aHATUS 110
MOJICIIMPOBAHUIO PEATbHBIX YCIIOBHIA,

— B HE MHTEPAKTHUBHOW (hOpME - BBHIMOJHEHHUE YIPAKHEHUH, PEIICHWE TUIIOBBIX 3ajad,
pelIeHNe CUTYaI[MOHHBIX 3a7a4.
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BeimonHeHHe pacyeTHBIX 3aJaHWil  MMO3BOJISIECT Pa3BUTh CIOCOOHOCTh CTYACHTOB K
CaMOCTOATCIIbHOMY PCHICHUIO MPUKIAAHBIX HHKCHCPHBIX 3a/a4, paCCMOTPCTb THUIIOBBIC 3alayu,
BO3HUKAIOIIKUE TPH pEATU3aldd Mep MO0 OOCCICUCHUI0 TEXHOCHEPHOH U IKOIOTHUECKOI
0€30I1acCHOCTH U TPEOYIOIIHNE OCYIIECTBICHHS PACUCTOB.

Tpeﬁona}mﬂ K IIPOBEACHUIO MPAKTUYCCKHUX 3aHATHH

JI1st IpOXOXKAEHUS Kypca IPAKTUYECKUX 3aHATUN CTYIEHT JOJKEH:

- 3HAKOMUTBCS C IIJITAHOM IIPOBEACHUS KAXKAO0IO 3aHATHS,

- Tepel KaKIbIM 3aHATHEM H3ydaThb TEOPETUYECKUH Marepuan, HEOOXOAMMBIA s
BBINOJIHEHHUS NPEAYCMOTPEHHBIX IUIAHOM 3aJaHui, aHaJIM3UpOBaTh HCCIEIyeMble NpoOJIeMbl U
TOTOBUTH BOIIPOCHI 10 TEME 3aHATUSA,

- B YCTaHOBJICHHBIC CPOKHM BBINOJHATH HWHAWBHIYyalbHBIC IPAKTUYECKHE 3aJaHusi U
y4acTBOBATh B IUCKYCCUAX U KOJUIEKTUBHOM PEIICHHUH ITOCTaBJICHHBIX 3a1a4,

- CJIeI0BaTh X0y YIPABIAEMON JUCKYCCUU M YKAa3aHUSAM IPENoIaBaTels.

MeTtoauueckue yka3aHusi AJs OOYyYAIOIIUXCHA MO TPOXOKIAEHUIO CAMOCTOSATEILHOH
padoTbI

B Xoze BBINONHEHHSI CaMOCTOSITEIBHOW pPa0OThI, OOYYAIOIIUICS BBIMOIHIET PabOTy IO
3aJJaHMI0 U TP METOJMYECKOM PYKOBOJCTBE IpErojaBareis, HO 0e3 ero HermocpeaCTBEHHOTO
Y4acTHsl.

s oOyvaromuxcsi 1o 3a04HOM (opMe OOydeHHs, CaMOCTOsTeNbHas padoTa MOXKET
BKJIFOYATh B C€0sI KOHTPOJIbHYIO PaboTy.

B mnporecce BBIMONHEHHUST CaMOCTOSTENIBLHON palboThl, y oOyd4aromerocs (OopMHPYETCs
1es1Iecoo0pa3Hoe TIAHKPOBAHUE PA0OYEro BPEMEHH, KOTOPOE MO3BOJSCT MM Pa3BUBATh YMEHUS U
HAaBbBIKHM B YCBOCHHUU U CUCTCMATHU3allN HpI/IO6pCTaeMLIX 3HaHPII>i, o0ecrieunBaeT BBICOKHHA YPOBCHDb
YCI€BACMOCTH B IIEPUOJ] O6y‘-I€HI/I$I, IIOMOTacT MOJYYUTh HABBIKW IMOBBIIICHUS HpO(l)CCCI/IOHaJ'II)HOFO
YPOBHSL.

MeToaudeckuM ~ MaTepuallaMd,  HaIpPaBIISIONTHMHE CaMOCTOSITETbHYIO paboty
00YJarOIINXCS SIBIISIFOTCSI:

—  y4eOHO-MEeTOJIMYECKHI MaTepuai 1o AUCHHUIUINHE;

— MCTOAUYCCKUC YKAa3aHUW IO BBIITOJHCHUIO KOHTPOJIBHBIX pa60T (I[J'ISI 06y11a101111/1xca 10
3a04HOI Qopme 00ydueHus).

MeTtoauyeckne yKa3zaHusi JJIs1 O0y4AlOIIMXCS MO MPOXOKIEHHI) MPOMEKYTOUHOI
aTTecTalun

[IpomexxyrouHas arrecranus oOyyaroumxcs IpenycMaTpuBacT OLICHUBaHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX pe3yJlbTaTOB 00ydeHHs Mo aucuuiiinHe. OHa BKIIOYAaeT B
ceOs:

— 3a4gerT — 3T0 (opMa OIECHKH 3HAHWM, TOTYYCHHBIX OOYYAIOIIMMCS B XOJ€ H3YYCHUS
y4eOHOW AMCLUMIUIMHBI B LIEJIOM WJIM MPOMEXYTOUYHas (110 OKOHYAHWU CEMECTpa) OLIEHKAa 3HAHUMN
00yJaronMMcst I0 OTACTBHBIM pa3zieliaM JUCIUILINHBI ¢ aTTECTAIlMOHHOMN OLIEHKON «3a4TE€HOY WIH

«HEC 3a4YTCHO».
Cucrema OLICHOK TIIpyu MPOBCIACHUU HpOMC)KYTO‘{HOﬁ arTeCTaiui OCYIICCTBIIACTCA B

cooTBeTcTBUM ¢ TpebOoBanusiMu I[lomoxkeHnit «O TeKymeM KOHTpPOJIE YCIIEBAEMOCTH W
MpoMeXyTOUHOW arrectanmu cryneHToB ['YAII, oOyyarommxcs 1O MporpaMMamM BBICIIETO
oOpazoBanus» U «O MOIYTbHO-PEHTUHTOBOM CHCTEME OIIEHKM KadecTBa Y4eOHOH paboThl
cTyneHToB B ['YAIIy.
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